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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. * * * * shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the analytical method of the carbon which can carry out 
the quantum of the carbon, sulfur, and phosphorus of the minute amount contained in a metal sample 
quickly, sulfur, and phosphorus, and its equipment. 

[0002] This invention is used in the field of the manufacturing process management and quality control 

analysis in the iron industry, other metal refinement business, etc. 

[0003] 

[Description of the Prior Art] It is necessary to analyze and grasp component content in operation 
management of a steel-manufacture process etc. as quickly as possible, and to take the correspondence 
processing on operation by the result to it. For example, time amount until an analysis result is obtained 
from sampling in a steel-manufacture process is usually 5 thru/or 6 minutes. Moreover, quick analysis is 
required also for assay of a product. It is important when determining quality in iron manufacture about 
carbon, sulfur, and especially phosphorus also in the component for analysis. 
[0004] It considers as the method of carrying out the quantum of the carbon in a metal sample, and 
thermal-analysis carbon assay is known. This method measures aging of the temperature of molten 
metal, for example, molten steel, asks for the congealing point, and calculates a carbon content from the 
congealing point. Since this method does not need the activity of cutting of a sample, polishing, 
grinding, etc. for sample preparation, a carbonaceous quantum is comparatively possible for it in a short 
time. Therefore, thermal-analysis carbon assay is suitable for manufacturing process management or 
quality control analysis. 

[0005] as the analytical method artificers excelled [ analytical method ] in high sensitivity about the 
sulfur and the determination-of-phosphorus method in a metal sample at quick nature - "the phosphorus 
in a metal sample, sulphuric analytical method and its equipment" (JP,5-10938,A), and "the phosphorus 
of the minute amount in a metal sample, sulphuric analytical method and its equipment" (JP,5-34291,A) 
« "the sulfur in a metal sample, the coincidence analytical method of phosphorus, and its ' 
equipment" (JP,6- 186221, A) were proposed further. By these methods, the test paper electrophotometry 
(whenever [ reflected light ] measuring method) which can detect sulfur arid the hydride gas of 
phosphorus to high sensitivity as a gas analyser is adopted. That is, the sulfur and phosphorus in a 
sample are generated as hydride gas by the reaction with the acid which has electrolysis or reducing 
power, and they are the test paper for H2 S detection, and PH3 about this generating gas. The test paper 
for detection is made to carry out sequential contact, that coloring reinforcement is measured and the 
quantum of sulfur and the phosphorus is carried out. By this method, they are ppm. It became possible to 
carry out the quantum of the sulfur and phosphorus to level quickly. 
[0006] 

[Problem(s) to be Solved by the Invention] Conventionally, a quantum, and the sulfur and the 
determination of phosphorus by test paper electrophotometry of the carbon by thermal analysis were 
performed at the independent production process, respectively. Moreover, the disk-like solid sample had 
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to be prepared in test paper electrophotometry. Therefore, carbon, sulfur, and in order to carry out 
determination-of-phosphorus analysis, many activities and long time amount were required. 
[0007] This invention tends to offer the analytical method which can carry out the quantum of the 
carbon, sulfur, and phosphorus in a metal sample efficiently in a short time, and its equipment. 
[0008] 

[Means for Solving the Problem] Analytical method of carbon in a metal sample of the 1st invention, 
sulfur, and phosphorus measures aging of temperature about molten metal extracted in a fire-resistant 
container, and carries out the quantum of the carbon in molten metal based on the congealing point for 
which it asked from aging of temperature. Then, an acid of reducibility is supplied to a surface 
coagulation side of molten metal, hydride gas is generated, hydride gas is conveyed to hydride 
gasometry equipment by carrier gas, and they are the test paper for H2 S detection, and PH3 about said 
hydride gas with hydride gasometry equipment. Make the test paper for detection contact, the test paper 
is made to color, the coloring reinforcement is measured, and the quantum of sulfur and phosphorus in a 
metal sample is carried out. 

[0009] Analytical method of carbon in a metal sample of the 2nd invention, sulfur, and phosphorus 
measures aging of temperature about molten metal extracted in a fire-resistant container, and carries out 
the quantum of the carbon in molten metal based on the congealing point for which it asked from aging 
of temperature. Then, the electrolytic solution is supplied to a surface coagulation side of molten metal, 
a surface coagulation side is electrolyzed, hydride gas is generated, hydride gas is conveyed to hydride 
gasometry equipment with carrier gas, and they are the test paper for H2 S detection, and PH3 about said 
hydride gas with hydride gasometry equipment. The test paper for detection is made to carry out 
sequential contact, the test paper is made to color, the coloring reinforcement is measured, and the 
quantum of sulfur and phosphorus in a metal sample is carried out. 

[001 0] In order to carry out the quantum of the carbon from aging of temperature of molten metal, based 
on thermometry data, it asks by computer for measurement. To a computer for measurement, a carbon 
quantum program is saved beforehand. 

[001 1] When the surface section of molten metal solidifies and temperature of the surface section falls at 
100 degrees C or less, sulfur and determination-of-phosphorus analysis are started. In order to shorten 
analysis time amount, after carbonaceous quantitative analysis is completed, it is desirable to cool a fire- 
resistant container compulsorily with water cooling or air cooling immediately. Considering hydride gas 
as a reducibility acid of a generating **** sake, a hydrochloric acid is suitable, and a hydrochloric acid 
or a hydrochloric-acid + sulfuric acid is suitable as the electrolytic solution. An argon, helium, or 
nitrogen gas is used as carrier gas. 

[0012] The test paper for H2 S detection, and PH3 The test paper for detection is H2 S and PH3, 
respectively. A commercial item which became the shape of a tape with a width of face of about 2cm to 
which it reacted chemically and impregnation of a reagent which colors, for example, lead acetate, and 
the silver nitrate was carried out can be used. A travel speed of the test paper is suitably adjusted 
according to the amount of generation of gas, and if it is continuous measurement and they are 1 - 10 
cm/min and intermittent transit, 10-60 seconds / 1 measurement degree is suitable for it. Both the test 
papers are 100 ppm, respectively. H2 S of a minute amount below a degree, and PH3 If it becomes, the 
whole quantity is detectable. 

[0013] These gas conveyed by hydride gasometry equipment passes the test paper for H2 S detection 
first. 100 ppm If a minute amount below a degree H2 S Becomes, the whole quantity will react with a 
reagent by which impregnation was carried out to the test paper for H2 S detection, and will be 
consumed. 
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Japan Patent Office is not responsible for any 
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1 .This document has been translated by computer. So the translation may not reflect the original 
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3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Measure aging of temperature about molten metal extracted in a fire-resistant container, and 
the quantum of the carbon in molten metal is carried out based on the congealing point for which it 
asked from aging of temperature. Supply an acid of reducibility to a surface coagulation side of molten 
metal succeedingly, and hydride gas is generated. Hydride gas is conveyed to hydride gasometry 
equipment by carrier gas. They are the test paper for H2 S detection, and PH3 about said hydride gas 
with hydride gasometry equipment. Carbon in a metal sample characterized by making the test paper for 
detection carry out sequential contact, making the test paper color, measuring the coloring 
reinforcement, and carrying out the quantum of sulfur and phosphorus in a metal sample, sulfur, and 
analytical method of phosphorus. 

[Claim 2] Measure aging of temperature about molten metal extracted in a fire-resistant container, and 
the quantum of the carbon in molten metal is carried out based on the congealing point for which it 
asked from aging of temperature. Supply the electrolytic solution to a surface coagulation side of molten 
metal succeedingly, electrolyze a surface coagulation side, and hydride gas is generated. Hydride gas is 
conveyed to hydride gasometry equipment by carrier gas. They are the test paper for H2 S detection, and 
PH3 about said hydride gas with hydride gasometry equipment. Carbon in a metal sample characterized 
by making the test paper for detection carry out sequential contact, making the test paper color, 
measuring the coloring reinforcement, and carrying out the quantum of sulfur and phosphorus in a metal 
sample, sulfur, and analytical method of phosphorus. 

[Claim 3] The inside of an activated carbon column maintained at constant temperature after contacting 
hydride gas to the test paper for H2 S detection is passed, and it is AsH3 in hydride gas. It removes and, 
subsequently is PH3. Carbon in a metal sample according to claim 1 or 2 contacted to the test paper for 
detection, sulfur, and analytical method of phosphorus. 

[Claim 4] Equipment which is characterized by providing the following and which enforces analytical 
method according to claim 1 A glass hydride gas-sampling pipe by which it was laid in top opening of a 
fire-resistant container, was immersed in molten metal in an acid supply branch pipe, and an outlet side 
was connected to hydride gasometry equipment while having a fire-resistant container water cooler 
attached in a fire-resistant container removable An acid feeder and a carrier gas feeder which were 
connected to an entrance side of a hydride gas-sampling pipe 

[Claim 5] Equipment which is characterized by providing the following and which enforces analytical 
method according to claim 2 An electrolysis cell which is laid in a surface coagulation side and forms an 
electrolysis room and by which an outlet side was connected to hydride gasometry equipment while 
having a fire-resistant container water cooler attached in a fire-resistant container removable An 
electrode arranged at a crowning and a pars basilaris ossis occipitalis of an electrolysis cell, respectively 
Constant potential and electrolysis-with-constant-current equipment linked to it, an electrolytic-solution 
feeder further connected to an electrolysis cell entrance side, respectively, and a carrier gas feeder 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is equipment configuration drawing showing an example of the analysis apparatus which 
enforces analytical method of the 1st invention. 

[Drawing 2] It is equipment configuration drawing showing an example of the analysis apparatus which 
enforces analytical method of the 2nd invention. 
[Description of Notations] 

I Molten Metal 

3 Coagulation Layer > 

I I Carbon Analysis Apparatus 
12 Fire-resistant Container 

14 Water Cooler 

1 8 Thermocouple 

20 Computer for Measurement 

22 Hydride Gas Generator 

23 Hydride Gas-Sampling Pipe 

26 Acid Supply Branch Pipe 

27 Acid Feeder 

3 1 Carrier Gas Feeder 

41 Hydride Gas Generator 

42 Electrolysis Cell 
48 Electrode 

50 Electrode 

52 Constant Voltage and Constant Current Power Supply 
61 Vapor-Liquid-Separation Equipment 
65 Line Filter 

71 Sulfur and Phosphorus Quantitative Analyzing Instrument 
73 a H2 S gas contact room 
73 b H3 P gas contact room 

76 Test Paper for H2 S Detection 

77 PH3 Test Paper for Detection 

78 Exposure Lamp 
79Photodiode 

84 Activated Carbon Column 



[Translation done.] 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 3/8/04 



Drawing selection | Representativ edrawing £ 



Page 1 of 1 




[Translation done.] 



http://ww4.ipdlopo.gojp/cgi-bin/tran_web_cgi_ejje7u-http%3A%2F%2Fwww4 .ipdl.jpo.go.j... 3/8/04 



